Scaling the ISiS fragment yields
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The ISiS fragment yields of 8 GeV/c m + Au
were fit to a form of Fisher’s droplet model in-
corporating the Coulomb energy release when a
particle moves from liquid to vapor [1]:

AAp+ Ecou — 606A0>
T b

na = qoA " exp <
(1)
where Ecgy is given by:
(Zo—2)Z
ro (Ao — 4)!/° 4 413

EC’oul = ) (1 — 6715) .

(2)
Here Zy and Ay are the charge and mass of
the fragmenting system; 79 = 1.2 fm; the mass
of a fragment prior to secondary decay is A =
2Z(1+ (E*/By)); Z is the measured fragment
charge; E* is the excitation energy; By is the
binding energy of the fragment; the tempera-
ture T' was determined via a Fermi gas: T =
VE*/(Ay/8(1 + E*/By)); Bp is the binding en-
ergy of the fragmenting system.

Over 500 data points for 1.5 < E* < 6.0
AMeV and 5 < Z < 15 were simultaneously fit
to Eq. (1) with Ay, z, 7, 0, ¢ and T, varied
to minimize x2. Fragments with Z < 5 were
excluded in the fit because Eq. (1) gives the en-
ergy of a fragment in terms of a bulk and sur-
face, an approximation known to fail for light
nuclei where structure details dominate. Also
equilibrium /non-equilibrium production cannot
always be differentiated for Z < 5. Fragments
with Z > 15 were not elementally resolved and
were excluded. Figure 1 shows the results.

The fragment yields are scaled by the power
law pre-factor, bulk term and Coulomb term:
(na/q0 A~ exp(ApA + Ecou/T)); and plotted
against A%¢/T. The scaled data collapse to the
liquid-vapor coexistence line over six orders of
magnitude.

The values of 7 = 2.18 £0.14 and ¢ = 0.54 £
0.01 are in the range expected for three dimen-
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Figure 1: The scaled yields for the ISiS data (up-
per) and d = 3 Ising model calculation (lower).

sional systems. The Ay = 0.06+0.03, may indi-
cate a slightly super-saturated vapor. The value
of x is 1.00 £ 0.06. The value of ¢y = 18.3 £ 0.5
MeV is close to the surface energy coefficient of
the liquid-drop model: 16.8 MeV. At the criti-
cal point the excitation energy is £} = 3.8 £0.3
AMeV and the temperature is T, = 6.7 & 0.2
MeV.
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